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directional coupler and mixer and integrated in connection with filter 
section 

Patent Assignee: LK PROD OY (LKLK-N) 
Inventor: HAGSTROM P; HAGSTROEM P 

Number of Countries: 012 Number of Patents: 008 
Patent Family: 
Patent No 
EP 736978 
AU 9645723 
FI 9501669 
CA 2170297 
JP 8316870 
FI 102121 
AU 701172 
US 5903820 

Priority Applications (No Type Date): FI 951669 A 19950407 
Cited Patents: No-SR.Pub 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 736978 A2 E 22 H04B-001/40 

Designated States (Regional): CH DE DK FR GB IT LI 



Kind 


Date 


Applicat No 


Kind 


Date 


Week 


A2 


19961009 


EP 


96302364 


A 


19960403 


199645 B 


A 


19961017 


AU 


9645723 


A 


19960226 


199649 


A 


19961008 


FI 


951669 


A 


19950407 


199702 


A 


19961008 


CA 


2170297 


A 


19960226 


199706 


A 


19961129 


JP 


9684175 


A 


19960405 


199707 


Bl 


19981015 


FI 


951669 


A 


19950407 


199847 


B 


19990121 


AU 


9645723 


A 


19960226 


199915 


A 


19990511 


US 


96627191 


A 


19960403 


199926 



JP 8316870 
FI 102121 
AU 701172 
AU 9645723 
FI 9501669 
CA 2170297 
US 5903820 



A 14 H04B-001/38 

Bl H04B-001/40 

B H04B-001/38 

A H04B-001/38 

A H04B-001/40 

A H04B-001/40 

A H04B-001/46 



Previous Publ . patent FI 9501669 
Previous Publ. patent AU 9645723 



Abstract (Basic) : EP 736978 A 

The radio transceiver has a filter section (SI, S2, SF, ST) 
comprising transmission line resonators. A receiver section includes a 
low noise amplifier (LNA) and a mixer. A transmitter section comprises 
a power amplifier (PA), a directional coupler and a mixer. A switching 
device is arranged in connection with the filter section, and operates 
as the antenna switch of the transceiver. The filter, receiver and 
transmitter sections form a structural entity. The receiver and the 
transmitter are arranged in connection with the switching device and 
the filter section. 

The support structure of the receiver and the transmitter sections 
is the same as the support structure of the combined switching device 
and the filter section. The galvanic connections between the parts 
belonging to the arrangement are realised using the common support 
structure. The transmitter and the receiver sections are located within 
the protective cover made of electrically conducting material and 
belonging to the filter section. The filter section comprises only one 
filter which has a certain passband range which is common for the 
transmission and reception. 

ADVANTAGE - Circuit forms one component on circuit of telephone. 
Has small size, and supports high degree of integration. Achieves power 
saving of approx . 0.3 dB. 
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U-^ 3 >^^jU^-62 ^IMfi^SSttfKriS^ S ft 

ecfcwssdHHccjBasftrt^sxitw-c**. 

^-CDA^ilSJSHX 1 iCDracD^X h y vZftLX 

fwau m2<Dx h y ?:/^>Bt«rftf4ig£g*- 
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«ttB*f«8 (13 1 CDLN A) t^aMMr***^ 
So asfi-t-K-ctt. 9 0- fflta^'^rpsccjroafew 

S^^ft/cP IN^^t- KD 2 ©«CW 

m^$nspi± (stop) y^^-ois^* 

TiUr»«ii«LCfi«iijft«iS^fieffl3ft, -ecD« 
iS^litB^^ ^ PSOBSrR F X-f 7 ^cD-gPi It 

*raT*ct*«r*4. ^cDLc^Mia»is«, asm 
(3 7 (DT^tc ^s-cth $ ft s j: ^ tcfgTXD-ifisrapsr 

[0 0 3 0] Sft*sfT*>ft«&«. H*©P I N^-r^- 
-KD lRCfD2CCj2^nSj<D^-<rX^*>0, Cft6 

oy-f*-K«, *©sftse^cc»Lrtt/hs«c*^ 

AJ/^>Xiftot t r>7-7"A^6^fs^- h R^CD 
n^PIN^^t- KD 1 cD-b'nX«^WTXCC<t0 
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ffl t £ C t <D X Z Z> R F X A v * CD r If > L X 

c ± ©r * s km - i£5Usx«afe9U - a^usaoas© p 

P I N*^*--Fr3|3RS*i**-/* 

^/cw«ciB3esn^fc<ortta< . mtfG a a s 
tt. /***-^ec*h&6ftr (»^cc<t or tt) m£f£ 

[003 1 ]H8B k 7*jl,*-«c*»SnfclB7©T 
2BWt«>£«N «ffi8Rl&tf 

h**^(Ccfc0^3tlST>^X^^^«, 07© 
[0 03 2] i2t^tffcn*><t#. «fflJPS^*»aL 

t > l, (®4© (B) (O cc^snro*) 

F8. 9«Cja*l^©^^-rrX3W^S. C©£#. 

tt. #»B1 0 (R2K 1 1 <R1> RtfaW^U- 

5 4 — 5 8RC^3-f;H 2jfc6&£ilifl?f?«:7 * fob — 

8©jBS8«CC5%Stirc>S) . ^>7 r >-^5 4, 59S 
^^^14^^9 0* ffitB^7^PS«cJ:0Kl» 

©rft-^tesm*- f 3cctt*ottt». 

[0033] 9Hlftsfrt>ti&&ft. ump^v^UHfa 

-F8. QfCiK/'C^rxa&i^*. PIN# 
-f F 8 «C «fc 0 f&Sdtf- F © > t*— #>*;&*fl-5f 
«c»Lr*»«cwcw>tr-y>^iftori^©r % 

#- F 3 (Cjttr. 

[0 03 4] 7^;U^-Sft^et«:#aET^{E3^SO' 
3>f r >1f« 4 fifflS'?* (fffiR) PSSO^fl?cD 

;t-f7X#-h4, «ttMK&aB6 (09, 0 1 
1 . 1 2{C^£*iri>£) , -Y>:?**7, PI 

N^*- F8Rtf9, SO*3>f r >tf5 

4^o^orc^r. r 9^<CiCW&stisa 
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mi/y* (SfBBB) PS*R«c^rc»*©r. c© 
MSB. 03©<£^icj£&©7 ^;1/^-s^t>t*^^ 
-/ ? ^r*3BLfc»*itk^*i*^.©»^tt< tto 

1 1 . 3>f>t54-5 8Rya-f;H 2r&£ 0 

[0035] m*<D&m&icmi<m*<D*<4y'<Dy 4 

10 i\ ttc s m&ugmmm» (saw) ? 4)i$-xi* 
v v?=>4zsy 4 )vz-timmttez>ct&$>z><D 

r. ££81 OSCfl 1*, WtttH 1 1CDSAW-7 4 
5©tt*>9Ct. 0ft^£B9©BI«tt£iB8©ft 
fcOCC, ei3fi«ftfi8ibrff6ti4. te©aSS©:7v 
JUr - * t flOT L»* C i t~>X\m&X2> 

dB©**?r&*£gEtcfa&uftu y^n^stgr 

i2*«CT-rvU-2/3>«M«— «WCCttB 0 d 
Br*£ P «il«B«lftRF^-/^^r«>aiSEL»-5 2 
20 0 dBO7-fyi/-S/3>ti^TSi, TDMA/F 
DD&tfT DMA/F DM Ai'XT'A©? v Jfc*-6Cfl6 

*;U*-©-0--fX#/h3<&s. Wit 6*. 7*Jl**-ic 
5 * *^8£<£ffl^*«^KttT>7^* 'fvf 
A <D±fc<D?§mte 1 ALfr-fe - F & J: K> frtj; 0 ^ $ 

[0036]S9CD(A) (B) « % 08CD05S 

HOS*HffiWI<i:0r<DiS^lft7 ^>-tjRl/t*J 
0. CCD^^JU^-ti. »«8*sTLit/r«fltS*irt» 
30 4»*»»*4O^ny^6J5Sor*J0. 

n y ^^rSiiLr^^r. «titt(D*m^3-^ -y 
nrt^s. i90 (A) <D®Kftm*®8<D*tlt±< 

H^c^r. saitto^r^-f-^ >^stirc»*. Etc 

iJC^rccD^®«ftfii8(D?Ll 0, 1 l^WTiSSi 

^-T4>?t&^TZ*mgomMizmia*ni2txx 

40 t»ttl». 13 9 CD (A) CCfcC^r !3CD^Ji8«^CD<teCD± 

jSR3tir*$o. *n6WHcc*jciri8*^iW»<kLr* 

^tirc^S. mm27\3te. 7av?<D^-^4>? 
^rte^^^S. fiPo-€-tltt^>F^FffiiLr«ffiT 
5o 3-/;H 2»7*o ^^©ffl9ffl«C»JSStirc»S. tt 

[0 0 3 7] ®9cd (B) texvmi occ^^nn^ 

50 HSS«6C*5tir«. AOS 10. ll^©IS^tt«»S 



It 
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5BBifir*i, 09© (B) *5<fctf0 1 OCDHJiWI 
±ffi<hgID<, HfttfJCcn-7W >y<*ftTl>fci> e ±t 

isio, i i^<D^o/c^i£ffl$n^jB^^- 

*K g£o-C-£ft6«:09<D (B) lcfe%>TttJ!,x.£0. 
^ft6©*£^*~>«:0 1 OKf^LX^SftTfc'K 

n«09© (B) cc*$i>riis«SK:»fiiL/-ct*4. 0 

1 0«C*$WS-=fttttH9O (B) CC*jW5^o^ ^o-t 
tti»HSl4l» f gfchOXhl/ 6 
01 0K^3ftT(,>£:/D **B4>flPM±©;* h V 

9-/>16«S^U *ftfcj:0*3g§l IKSflBftfc 
*:/2*aorfT*>ft* *fta>6«^ttx h y 

>CC?8^TS« SfiCAtt 6 ft, &SfiJhT, 09© 
(B) KinSftroSX h V ^^7Y>2CC^^ft^ e 
[0 03 8] 01 ltt, 09©(A) (B) OH 

h i i 

(SAW) 

So «A«*H««Far5, 2 5 4, 9 6 2#CCH5*Sft 

So 

fflZ-ttV a >v> K^itF 18 0 5 4 2-^Cc59tk? 

ftr^sc^^sfgit^«jg (Xfcasra®) ium^ 

t^CiOTtifcCDr*^ 0, 1 1 g| 

^7^fccfc9Jgj£$ft*o Sfi©TSBK:, F9x.t«l 

^ii!ffi#i^3ftTi>£. risf-rxj v+icdmu 
icim, ^ftct<fc0#^©T>7^;w 

©3H^6-9, 12. 5 1^5 8(1 C©0K*$l>T % 

[0 04 0] 01 3liffc©^09£^l,Tfc9, C©H 

BD7>ftX^7f^O v^A«:^a$ftT(r>S 0 3* 
^Wf^>ftS<5:#tC«^jain^^ *Ll*RF;W 
{4gTXCCS<. C©±#&RFX>f ?^tei£fi3ft£ 
ft-SfKttLTttTXtf r*>*>T>^:rtf- r-©ffi-< 
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-S, «T>T-^^6{«^4CBCW>f-y>^iCM 

tcstw>b--^>xccmxrc^o RF 7, a v*<on 
XBfii. ^-/y^O«aacf«J5Kecj:0 1 0-5 OdB 

©lfflr(,>5i>*>"C*£. 

[0 04 1] SftWf^ftSitiC^SIjain^^ *»R 
F;W**{Cfi]tfBRX*±6tt*. C<D±$RFZ<< v 
io ^ K ttgfl $ ftSft-^ic^t 0 r tifi -f > f - x £ & 
0. RXd<-h^<D<SSS*m^fiIS<btcS. §fa^^;u 

r>f-^«:»^Lfc-f>tr-y>xccjait*. ism? ^ 

[00421014 tt % 013 ©:/n ? ^BOSOSflW* 
R a *&«SIH± (stop) S«7^^-tt, 02 
-R. ^6ffiSiKa»«7^JU^-«ig», Sft?^ 

*-Sx &wcwB**rr*. piN#-f*-h\ age 

(duplex filter ) ©£j£BL RCWISMW 1 

tt, 07©r>7 : '^x^^^<hi5i(;tS^W'rs w 

[0 04 3] 0 15-01 8t#«RUr*«Wd: 

[0 04 4] 01 5«TDM«l«i8B©^Oy^Bir* 

30 V4fr*- % 3£fa £8© L N A ({£***««) R0* 

. ASacfS^^SJiRStt** (comb i na t i o 
n) *©«8l«attWi oortSmStrc 

1 0 i7>ftX^ 1 2 0 <h5i. 04© (B) «CC» 

00 1 4ccsB»Sftrt»*fe©iaiHbri»rsWfflia^ 
(0^-y-r) 6cj?r)W»sft4a^«ia*»jiSi/r 

•HeflWBB (LNA) 1 3 0^©lfi-/>tr-y>X. (5 
40 M^cOft^SSSi^O. CQtttBSttSfiSft^XJatt 
iIWB3ft^:«-9tt»«aa7-/^3r- 
13 5T?ia«Sft. *cDa«Sft/cm^«. 5^1^14 
OCCfeC^r. -»-fe1f-<1f2 0 0*8flttftStl5afia 
A{m±U£2tiZ>. &<£t£Mk£LX&e>ti*tpWim$i 
» ( 1 F ) «#tt. ^i^iSia^ ^;^-(BPF) 18 

o ^iibrsfi ffloRXiEiKosgpcciiieftrigtc^ai 
3ft*. 

[0045] *&ig&sa i o o <D&m&tzi> *> —ocomsK 

50 35 (0^-T) CcJ:0^3c$ftr 5 ^tM 5 OCCtob*? 
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m&y a >1>Z- 1 5 5*«t,TB2;nMaBl 6 OCCIfiJC* 
hti. *©Ui;*JU*|6]tt*§^g 1 7 0£iibTT>r^ 

[0 04 6] HI 5tc^$nrt^*:^^t»ig«. & 

WHcJ:9. LNA 1 3 OOA^lSJi PA 1 6 
[0047] B 1 6tt. Bl 50BBa^«9!(CJ:«« 
J^-OSftSWR^KBltttHQO (B) 

ttfcLx**). ^msimo±x<om^tmsm mm 

So ^ffiS 10.11 ^(DJg^W:, SK^P 9 * BCD 

^>^at^cifcrt5i 4 flnx-7-£flin<cB 

5**1 4 0RCF 1 5 0W\ Bl 6 ©38ttWrttffl»J* 
^tLXTfzZtlX^Z. * ^(DGaAsInlKCC 
S^-r*C<bfcr£. #JSf?BPF (RF) / 

RXin, BPF (RD/RXout, BPF (R 
F) /TX i n&CfBPF (RF)/TXoutWS 40 

[0 04 8] Bl 5«C*Jl>-C#BflPl 2 0W$ntl^ 

57>fn^7^{i. Bl 6{c*jcirnoop I n# 

-f*-KP I N s h u n tMP I N s e rrSl^^n 
rc>£„ tt*^*- KGVWT*BEEtt. ^-FVb i 
a s 4«ftMIRJgifiSR/Vb i a s ^^LtBStC 
m£2tiZ. x^*ttB7Cc^£*iTi>S£5tc«6£ 
U P I N s h u n t KD2 (07) £0T 

iweu p i ns e rwty-f*- kd i ^urnfE? 
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fcs*i/T***K c©*7'<--tt@K±{**BA,T, @b^ 

[0 0 4 9] Bl 7tt, Bl 5 4>BB*<*!HJiecj:S£ 

<OSttWSW8BUr«B 1 7 «H 1 BOXttffl&atft 
LTl>4t**i£fc. ASB» k XWWiaiUrffBT* 
BB«EOJ8«B«»©«B«c«*>nfcn«tt©3 ^ 

ofisiosia*:/ (B5H*r> *«i,rtT*>*i*. ft 

<Dtt^f*->ttHBK«±CCRW6ti. BMK?^ 

BCC. ffel&WS^LNA. PAM^f 14 0M1 
5 0«flM*^4 0rBB^S*in»*Wti^fc, **i 
6*^®GaAsBB«C»»r4C<i«>r*, 
tt, #MBPF (RF) /RX in. BPF (RF) 
/RXout, BPF (RF) /TX i nRtfBPF 
(RF) /TX o u ta&sft3tir^«*WU7 ^ JUdr 
-0/c^OjgT-^«^f -S. PIN^-FPINs 
hunt^PINseri, * ft ft*tl> 

[0 05 0] Bl 6M1 7CCtt % *«IBO«BStifc . 

iH^ft^g<D-a54 Lra«w«:3eHS*ifcBeo*rti 
ttl6£B<>7SSivct>£. Bl 6&CM 7«ctec>TI«f 
fa&IS^So;* b »; * ^ w > (B6cate<,>-c«:c*iK: 

hccfsjc^^n/cx h »; 9 ^ -ocogjccfiiST 

*. B 1 6 SO' 1 7 {C*$C*r*l*lttlS^B#- h 1 7 0 
&tf*£igg£igR/l 7 0 (06t«cnA,«#l}^ 

8awcfBs%s*iTt»4) tt % §m«<D«cc{4auT 

[0 0 5 1 ] H 1 8tt % B 1 5©@B*«4*OJ:5eci/r 

MCM (VJU^^9^^*-;U) mWiXBfSZtiZ. 

MCM-C (ftK-fe^S^^^ (Cofi red Cemamics)) 

MCM- L (WlS^^^-h) 

MCM- D («S^m{* (Oeposited Dielectrics)) 

MCM-D/C (*B-b^5 9^X«:BB(**««»Sti 

fc«S) 

MCM-S i (^«^®) . RV 
m&'^J?*) v FMCM 

[00 52] 7>ft^^^SO'7 YJb^-«C«ttS 
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NA. PAMiftf) Bv^^f^tyi-JUCrt 

msti*. mto&m+a. &®<Dimxmm2titc. a 

»^-i?«Ctt»6*l"C(,»«:l»^ •? 7*2 4 0 £ t/tMCM 

«iS{cjsig$ns. ^vmav-tr&t exit. mz.it? 

■<ttm (Die Attach) /^-^t^f^f. f^. 7 

? 7. y 7^ ? vmifi&z. 0«c«. >7 

z-r>?~ricm&?z*- h2 i o. lesg. scms- 10 
(iaectt2ficD*- rAfwa^sJvct**) . 

[0053] 

a-5^OS0f*i*5. ^SISIf8Sfi2 3 0 4MCM»jg 

tcffiffl-T5ci*s-c*. *©t§^. mufevcm-tztf? 

> K¥S2 7 0 <t*^£<DfB]©i»f*2 6 0 4ft*S^- 

jt&wtcjK. *<Dtc#>tcm9&oy%Mim&tfi&±?z 20 
[0054] *^©masnfc^s^a*T dm a 

IS^^Y^i'- (duplex filter ) ©&? £T-< V U — 

S. TDMA/FDD^StRDtT DMA/TDD^O 

ttfcOfSJfeCD-S*- K (dual-mode ) SS«C*^9§<0 
J6fSflt3*!£<£ffl-rSC<!:ai-Ci**. *:?|iEK;S<K-r*til 

(duplex intervals) <DMm!M&&ffl2tlZ>£Zl l a l t<& 

[0 1 ] ftimffioT DMtmsi&ozru v fmv$> 

[02] U*£ffi<DR¥T^7-i-X-< vftimmSZ^ 40 

[03 ] mm&mic{&m2titcmj£7 ■ovu-^-rm 

X3>Z>. 

[04] (A) ttMKD-biPismlsZtji-fRFXJ -j* 
< )VZ-<D&m*?fcf-7Vvi'm~Cib'), (B) 

«r f * -r » ^ a, * -m&*&m? •5^aoBtr« 

*0r*D. (C) (JteORF^-f-y? 



#B!¥8 - 3 1 6 8 7 0 
18 

[0 5] ft®g<0^ig»©^M«:"5IfigCC-ri^«75^ 

[06] y -oisZ-tM&z&xjntmms&zmi-r 
sc<":£^6tK*s&fctff£©fBBS0-c*s. 

[07] £*D©7>r-:rX -fy^or-*f -f>©f3BS(5J?§ 
[08] 07<£>&fcJT>-r^;*-r ?*-©-r-!f-f >££'© 

«fc 5 cc or 7 ^ * * -titi»<E>-su£ c raia off * 

^•TBSB5[1K0-C*S. 

[09] (A) «08©@SS0©titj»£-7 -om-tm 

ixmi-rttmim-rmxb'). (b> «08©[5)S8 
^■r0"c*s. 

[01 0] 09© (B) <D&m&7a -,*>©JgE*7nT 
0-C*5. 

[011] 08©IS8S0K:J:*fl|jg«:SAW-7 ^ n>*- 

£<g o -cnwr ttmz™? 0 r * a . 

[012] 08©@S80K«fc*»i**H8£*:$ig:7.,;w 
* - -CH^-r •5*a?:^T0-C * * . 
[013] RF^-f ^/iSfcT^-f^X-/ -jrt&m 

[014] 07fc«fc£<Z^T>7^;W?*-7'-!f-f>=& 

S80-e*€.. 

[015] $^KJ:5I§iSg4ftffltSTDM)« 
[016] f^S»7 ^ ;U5»-«rffifflbrll^Lfc0 1 5 

©si§<isg©siia«i©iiiiS0So : «ijS0rs,i. 
[017] im&m%y 4 ju*-*«fflorsesofcH 

1 5©SSft^a©HiSP>l©lE]S80R<^*»ii0-C*-5. 

[018] -b^S •^7^W-XiJSAW7^M- 
SOfMCMftJf5*ffiffll,-C*31L,A:0 1 5©i££<i£K 
©HiSWI©»iffi«r^-r0r * i . 

[?9^©lttfJ«] 

1 2 Q™7Zsf"t-X4 

13 0 (LNA) -(5«f#WIS 

110. 135. 155. 1 8 O-^tSjia^^ Jl/5r- 

14 0. 1 50-5 i'-y 
16 0 (PA) -**tiWig 

1 7 0 - ^ISJ14^S 

2 0 0-i'>-fe^'!f 
2 1 0 h 

22 o-mmyy?.*??*-* 

2 3 0 --^JSIs]8SSS 

2 4 o - ^-^y-^{clrt^^)6n■ct^«c^,^ •v7• 
25o•••«ig^7-ri' 

2 6 0-ifl: 

2 7 0-i^> K^PSd 
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